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Motivations
• Sediment erodibility is critical to sediment 
suspension, transport and deposition in 
estuaries and shelves.
• Few in-situ measurements of erodibility in the 
northern Gulf of Mexico 
• Sediment’s impact on hypoxia (NOAA 
NGOMEX project)
• Signature of 2011 Mississippi flood deposit 
(NSF RAPID) 
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Each experiment takes about 3+ hours for suspension and 
2 hours for filtration.
Follow methods of Sanford and Maa (2001) as well as 
Dickhudt et al. (2009).
TAMU and LUMCON box corers
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HYPOX Corer on R/V Pelican
• Based on the design of Dr. 
Wayne Gardner.
• A new HYPOX corer was 
made at Texas A&M 
University. 
• It was equipped with 
adjustable penetration 
depth pins and weighting 
disks (0-150 lbs).
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Comparison of three coring devices
• In early and mid Aug 2011 
• At AB5 station
0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0 0.1 0.2 0.3 0.4 0.5 0.6
Shear Stress (Pa)
E
r
o
d
e
d
 
M
a
s
s
 
(
k
g
/
m
2
)
HYPOX, Corer 1
HYPOX, Corer 2
Box Corer
Multi-Corer, Core  1
Multi-Corer, Core  2
Briggs,
Multi-Corer
NOAA,
Box Corer
NOAA,
HYPOX
NSF,
Multi-Corer
NOAA,
HYPOX +
Box Corer
Comparison with modeled sediment 
accumulation 
Colors indicate localized accumulation of 
Mississippi and Atchafalaya sediments in the 
year 1993, from Xu et al. (2011) 
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Lower than the turbidity maxima of York River in 
Chesapeake Bay (right) from Dickhudt et al. (2009)
Erodibility comparison with Chesapeake Bay
Preliminary Findings 
• Sediment under the hypoxic water in the northern 
Gulf of Mexico is relatively consolidated; ‘fresh’ muds 
next to the Mississippi Delta and Atchafalaya Bay 
mouth are more mobile. 
• Windy condition, fair-weather and flood all impacts 
erodibility; sediment in windy April seems to be 
mobile. 
• Significant suspension tends to occur when shear 
stress reaches high values of 0.45 to 0.6 Pa.
Acknowledgement
• J.P. Walsh, Reide Corbett, Sid Mitra and 
students from East Carolina U.
• Kyle St. Clair, Yanxia Ma, R.C. Mickey, Preston 
O’Brien-Gayes, and Brian Quigley from Coastal 
Carolina U.
• Kelsey Fall from VIMS.
• Pat Dickhudt at USGS and Wayne Gardner at 
University of Texas.
• Funding agencies of NOAA and NSF
References
• Dickhudt, P.J., Friedrichs, C.T., Schaffner, L.C., Sanford, L.P., 2009. Spatial 
and temporal variation in cohesive sediment erodibility in the York River 
estuary, eastern USA: a biologically influenced equilibrium modified by 
seasonal deposition. Marine Geology 267, 128–140.
• Dickhudt, P.J., Friedrichs, C.T., Sanford, L.P., 2011. Mud matrix solids 
fraction and bed erodibility in the York River estuary, USA, and other 
muddy environments,  Continental Shelf Research, 
doi:10.1016/j.csr.2010.02.008 (In Press).
• Gust, G., Muller, V., 1997. Interfacial hydrodynamics and entrainment 
functions of currently used erosion devices. In: Burt, N., Parker, R., 
Watts, J. (Eds.), Cohesive Sediments, Wallingford, UK, pp. 149–174.
• Sanford, L., Maa, J.P.-Y., 2001. A unified erosion formulation for fine 
sediments. Marine Geology 179, 9–23. 
• Xu, K.H., Harris, C.K., Hetland, R.D., Kaihatu, J. M., 2011. Dispersal of 
Mississippi and Atchafalaya Sediment on the Texas-Louisiana Shelf: 
Model Estimates for the Year 1993, Continental Shelf Research, 31, 1558–
1575. doi:10.1016/j.csr.2011.05.008. 
